500. GENERAL. This chapter applies to approach
procedures based on the elements of the VORTAC
facility;ie., VOR, VOR/DME, and TACAN, in
which a final approach fix (FAF) is established. The
chapter is divided inio iwo sections; Section i for
VOR procedures which do not use DME as the

nrimarv method for estahlichine ﬁxm’ and Section 2

praaiiail y IR AASaiaiip 22T

for VOR/DME and TACAN procedures which use
collocated, frequency paired DME as the sole me-
thod of establishing fixes. When both the VOR and
TACAN azimuth elements of a VORTAC station
will support it, a singic procedure, identified as a

1 1728 2 a0 s ~11 1

OR/DME or TACAN shaii be published. Such a

srocedure mav be flown using aithar a VOR /DME
PIOCCGUIT MTIay UC iU Wil USLIIE Viuivl @ vV Ui/ srivan

or TACAN airborne receiver and shall satlefv TA-

CAN terminal area fix requirements. See Paragraph
286.d.
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are contained in Paragraph 220

511. INITIAL APPROACH SEGMENT. Criteria
for the initial approach segment are contained in
Chapter 2, Section 3. See Figures 44 and 45.
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Figures 44 and 45.

513. FINAL APPROACH SEGMENT. The final
approach may be made either “FROM” or “TO-

WARD” the faciiity. The finai approach segment

hnsicoa at thn £anl nmemcmnn 1. S N
chlllb al e lial appivanil IIA allu CIlub “l (9714

rmnwav or missed annroach noint whichaver ig
runway or misseg appreacn point, wiiCcnever

encountered last.

a. Alignment. The alignment of the final ap-
proach course with the runway centerline deter-
mines whether a straight-in or circling-only ap-
proach may be esiabiished. The ailignmeni criteria

Chap 5

differs depending on whether the facility is OFF or
ON the airport. See definitions in Paragraph 400.

(1) Off-Airport Facility.

LY
wala 1
runwav centerline shall not exceed 30 dearees The

the runway centerline at the runway threshold.
However, when an operational advantage can be
achieved, the point of intersection may be estab-
ilished as much as 3000 feet outward from the

T . AL
unway HlellUlU DCC rlgurc ""U

ﬂs) f“n—nlnzn Annrnnnh When the final

approach course ahgnment does not meet the crite-
ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to any portion of
the usable landing surface. See Figure 47.

(a) Straight-In. The angle of conver-
gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the extended runway centerline 3000 feet outward

from the runway threshoid. When an operauonal

hic st
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may be established at any point betw
old and a point 5200 feet outward from the thresh-
old. Also, where an operational advantage can be
achieved a final approach course which does not
intersect the runway centerline, or which intersects
it at a distance greater than 5200 feet from the
threshoid, may be estabiished, provide

o
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Ante thin SO0 feet laterally of the extended
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runway centerline at a nmnt 3000 feet outward from

the runway threshold. See Figure 48.

(b) Circiing Approach. When the final
approach course alignmeni does not meet ihe criie-

Par 500
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Figure 44. TYPICAL LOW ALTITUDE APPROACH SEGMENTS. VOR with FAF, Par 511 and 512.

Par 511 and 512 Chap §



Figure 47. ALIGNMENT OPTIONS FOR FINAL APPROACH
COURSE. Off-Airport VOR with FAF. Circling Approach.
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Figure 46. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. Off-Airport VOR with FAF.
Straight-In Approach. Par 513.a.(1Xa)
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Straight-In Approach. Par 513.a.(2)(a)
ria for a straight-in landing, only a circling approach — - orm
as e ?\\ ONAL Livgy
shall be authorized, and the course alignment should \ —
be made to the center of the landing area. When an \ o ream
operational advantage can be achieved, the final &
© . ’ . o~
approach course may be ahgngd to any portion of @ QOM ;\\ Vi
the usable landing surface. See Figure 49. " “M ] \\>/°
P> N /'
b. Area. The area considered for obstacle /
clearance in the final approach segment starts at the '
final approach fix and ends at the runway or missed Figure 49, ALIGNMENT OPTIONS FOR FiN‘L AP-
approach point, whichever is encountered last. Itisa PROACH CO l_J SE On—An'nort VOR with FAF, Circling
portion of a 30-mile long trapezoid (see Figure 50) Approach. Par 513.a.(2)(b).
which is made up of primary and secondary areas.
The primary area is centered longitudinally on the
final approach course. It is 2 miles wide at the
facility, and expands uniformiy to 5 miies wide at 30
miles from the facility. A secondary area is on each
side of the primary area. It is zero miles wide at the 1 S""":'d"y"” %2"4'.‘.‘.‘,’,2;"._.'3;
facility and expands uniformly to 1 mile on each side w.= 1M = ¥
of the primary area at 30 miles from the facility. w :u;u-—ﬂ“i"’““ - - = L
Final approaches may be made to airports which are N ——— '
a maximum of 30 miles from the facility. See Figure LN Distance (D) = 30 NM .
51. The OPTIMUM Iength of the final approach Secale 1,500,000
segment is 5 miles. The MAXIMUM length is 10 Figure 50. FINAL APPROACH TRAPEZOID.
miles. The MINIMUM length of the final approach VOR with FAF, Par 513.b.
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Figure S1. TYPICAL STRAIGHT-IN FINAL APPROACHES.

VOR with FAF. Par 513.b.

segment shall provide adequate distance for an air-
craft to make the required descent, and to regain
course alignment when a turn is required over the
facility Table 14 shall be used to determine the

PV P I

minimum lcngm needed to regam the course.

¢. Obstacle Clearance.

(D "‘traigi\t-in Landing. The minimum
obstacle clearance in the primary area is 250 feet. In

the secondary area 250 feet of obstacle clearance
shall be provided at the inner edge, tapering uni-
formly to zero feet at the outer edge. The minimum
obstacle clearance at any given point in the second-
ary area is shown in Appendix 2, Figure 125.

un cppmﬁm‘l in Paragrap
513.c.(1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6.

d. Descent Gradient. The OPTIMUM de-
scent gradient in the finai approac'n segment shouid
not exceed 300 feet per mile. Where a mgucn descent
gradient is necessary, the MAXIMUM permissible
gradient is 400 feet per mile. See also Paragraphs 251

& 288.a.

(1) Straight-In Approach. The descent
gradient shall be computed using the dlstance from
rs 1. O .
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Table 14, MINIMUM LENGTH OF FINAL APPROACH
SEGMENT-VOR (MILES)
Magnitude of Turn over the Facility
ﬁ pp{oach (Degrees)
Category i
10 20 30
A 1.0 1.5 2.0
B 1.5 2.0 2.5
C 2.0 2.5 3.0
D 25 0 3.5
E 3.0 35 4.0

NOTE: This table may be interpolated. If the minimum
lengths specified in the table are not available, straight-in
minimums are not authorized. See Figure 51 for typical finai

approach areas.

(2) Circling Approach. The descent gra-
dient shall be computed using the distance from the
FAF to the first usable portion of the landing
u the difference in amtuae between the
h +

e. Use of Fixes. Criteria for the use of radio
fixes are contained in Chapter 2, Section 8. Where a
procedure is based on a procedure turn and an on-
airport facility is the procedure turn fix, the distance
from the facility to the FAF shall not exceed 4 miles.

£ Minimum Descent Altitudes. Criteria for

determining the MDA are contained in Chapter 3,
Section 2.

5i4. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in

Chapter 2, Section 7. For VOR procedures, the
missed approach point and surface shall be estab-
lished as follows:

(1) Straight-In. The missed approach
point is a point on the final approach course which is
NOT farther from the final approach fix than the

runway threshold. (See Figure 52.) The missed ap-
proach surface shall commence over the missed

ppmach point at the required height.
gra

ph 274.

a
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(2) Circling Approach. The missed ap-
proach point is a point on the final approach course

wihink io NINT focthae fonmr tha final acencann
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than the first usable portion of the landing area. The

shall commence over the
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missed approach surfac
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b. On-Airport Facilities. The missed ap-
proach point is a point on the final approach course
which is NOT farther from the final approach fix
than the facility. The missed approach surface shail

commence over the missed approach point at the
required height. See Paragraph 274.

515.-519. RESERVED.
Section 2. TACAN and VOR/DME

riteria for feeder routes

al DEArVIFLING _mz cana-
blhty of TACAN and VOR/DME a procedurc turn
initial approach may not’ be required. Criteria for
initial approach segmehts are contained in Chapter
2, Section 3.

ENT, Criteria for

iN & iV ina s ; ARdi

the intermediate segment are contamed in Chapter

523. FINAL APPROACH SEGMENT. TACAN
and VOR/DME final approaches may be based
either on arcs or radials. The final approac" ueg‘ms
at a final approach fix and ends at the missed
approach point. The missed approach point is al-

ways marked with a fix.

a. Radial Final Approach. Criteria for the
radial final approach are specified in Paragraph 513.
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7/76

chall ha cnacifiad in nantical milac and tanthe
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thereof. Arcs closer than 7 miles (15 miles for high
altitude procedures) and farther than 30 miles from
the facility shall NOT be used for final approach. No
turns are permitted over the final approach fix.

(1) Alignment. For Straight-in ap-
proaches, the final approach arc shall pass through
the runway threshold when the angle of convergcnce
of the runway centerline and the tangent of the arc
does not exceed 15 degrees. When the angle exceeds
15 degrees the final approach arc shall be aligned to
pass through the center of the airport and only
circling minimums shall be authorized. See Figure
53.

(Z) Area. The area considered for obsta-
Ala Alanenmnn i bl nen el necncnnnb cnmceanca d b b
Lic LiCaialiLl LIl LIC all LiHal appioatcil SCEIICIL dtald
at the final approach fix and ends at the runway or

t

t way
missed approach point, whichever is encountered
last. It should NOT be more than 5 miles long. It
shall be divided into primary and secondary areas.
The primary area is 8 miles wide, and extends 4
miles on either side of the arc. A secondary area is on
each side of the primary area. The secondary areas

are 2 miles wide on each side of the prlmary area. See

Figure 54.

o Radius I
7 NM minimum }
30 NM maximum

Arc Aligned to threshold !
Maximum angie

=+ 15°

N

Tk/ /

Arc aligned
to center
of Airport

Figure 53. ARC FINAL APPROACH ALIGNMENT. Arc
Aligned to Threshoid. TACAN or VOR/DME. Par 523.
b.(1)
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VOR/DME. Par 523.b.(2)

(3) Obstacle Clearance. The minimum
obstacle clearance in the primary area is 500 feet. In
the secondary area, 500 feet of obstacle clearance
shall be provided at the inner edge, tapering uni-
formiy to zero feet at the outer edge. The minimum
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(4) Descent Gradient. Criteria for de-
scent gradients are specified in Paragraph 513.d.

Chap §

se of Fixes. Fixes 8l0ﬂg an arc are
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ria for such ﬁxes are contamed in Chapter 2, Section
8

(6) Minimum Descent Altitude.
S‘traight-in MDA:s shail not be speciﬁed lower than
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524. MISSED APPROACH SEGMENT, Criteria

2 ava a

for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point
shall be a radial/DME fix. The missed approach
surface shall commence over the fix and at the
required height. (Aiso See Paragraph 514.)

NOTE. 7"!. are mrcc;vl annrnasrh rntreca ;marr ha o
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continuation of the final anproach arc

§25.-599. RESERVED.,

Par 523



